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[Note: Names, addresses, company names and brand namfis are translated in the most 
common manner. Japanese language does not have singular or plural words unless 
otherwise specified by a numeral prefix or a general form of plurality suffix J 

Description of the Invention 

(54) Title: Remedies for Arachironic Acid-Induced Skin Diseases 
(57) Abstract: 

Drugs for preventing and/or treating arachidonic acid-induced skin diseases, which 
contain 4.aniino-2.cthoxymethyl-a,a dimethyl- IH-imidazo [4, S-cJquinoline-l-ethanol: 
R848, or its acid adduct salts or solvates, as their active ingredient. By using these drugs, 
various skin diseases caused by the accelerated arachidonic metabolism (psoriasis, 
ultraviolet dermatitis, mastocytoma, basiloma, squamous cell carcinoma, etc.) can be 
safely and effectively treated. 

Description of the Invention 

Remedies for Arachironic Acid-Indnced Skin Diseases 
Technological Field 

The present invention is an invention about a skin disease treatment remedies. And then 
in more details, the present invention is an invention about drugs for preventing and/or 
treating arachidonic acid-induced skin diseases caused by the accelerated arachidonic 
metabolism, like psoriasis, ultraviolet dermatitis, mastocytoma, basiloma, squamous cell 
carcinoma, etc. 

Technological Background 

The generated through the arachidonic acid induced metabolism conditions 
prostaglandine (PG) and leucotolyene (LT) are related to physiological function 
regulation like stomach acid component secretion or blood plate cohesion, different types 
of smooth muscle contraction etc., and together with that they arc fatty acid system 
information transmission materials (mediators). The PG and the LT are unportant for the 
maintenance of the constancy of the living body, and it is considered that m the case of 
some skin diseases, their excessive generation is the main cause of the disease. 

As representative examples of such skin diseases, first, there is the psoriasis disease. The 
psoriasis is a chronic disease which indicates abnormal benign increase of the front skin 
cells, and the invasion of multiformity of core white blood cells inside the surface skm, 
and because of the described here below reasons (1) - (4), it is considered that it is a 
disease related strongly to abnormal products generated by the arachidonic acid 



metabolism. (1) In the psoriasis disease skin part, the Pr ,r« KM • 

are increased (Hammereon S et alPm. m f ^' ^•"^omc acid and I2-HETE 

(2) if LTB4 is pa^SXS L «n liluH ''^^^"^ ('''^S))!'' 

which look like the psoriasis skJS^S abscesses mside the surface skin. 
Dennatol. 82, 202 - 204 (19^(2)^,.^ 'ff ^'^'^ ^^^P' S- et aJ. J. Invest 
and through tke U<Jy^^Lm^^ ^ "^"^ «P^'°" oft PG 

UiKotolyene 5. 12Klihydroxy nuiterial aiS) Z^**^ «« provoked. (4) through 
of white blood cells is increaL. ^S^^If^'^T''^^'^'' '^^ ""^ber 
an angle layer that is characteris^c of Ss «cT,h ^ inside 

(Vitamin A derivative material), active' for?i^i^ m '^'''^^'^ 
however, effective psoriasis di^ase remS, ' ^y*^'°sPO™ «<=., are used. 

surface.aredesi^UeLt^rd^tLtr^^ 

these symptoms are mairiy cau^ b? T^^^!^^'*"''^ «>'«idered that 
dnigs are used. However. ffS,^ hSdSTpr""' T"^- ''"^ 
histamine resistance where ^Scmt^.^ ? '^?''" ««« 

et al. Br. J. Demiatol. 107 ? )'?3%;riTp?^^ 
Icnown (Roberts. L. , et aJ. N.^EnS- J MS 'SSl hS'JJS^!" 

Sunlight demiatitis: It is considered that the caused hv »h, 
rays POetc.. inflammation mediatorsprotk^rex'^^^^^^ 

Arch. Dermatol. 122. 098% ""^"^ '^^^ (Vanderveen. E. E. et al. 

below phannaXcSS « known to have the described^i^T^ 

SLrori^;^^^^^^^^^^^ 

advantageous use of L 11,2 tv^ctio^r °^f^T!^'' •"fl'»™^t'on by the 

(WO 9U/17279). Also UardSrrm Si'^^^^^ """^^"^ « 

regardmg the .michimodo, apatent appUcation has been filed by 
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the authors of the present invention regarding its appropriate use for skin diseases that are 
caused by abnormal arachidonic acid metabolism (Japanese Patent Application Number 
Hei-Sei 2000-247884). However, in the previously described preceding technical 
references there has been no reporting whatsoever relative to an indication that the ^848 
has any prevention and/or treatment effect on skin diseases induced by abnormal 
arachidonic acid metabolism. Rather, except for the imichimodo, the TNF-a production 
inducing effect that has been recognized only in the R848 (Wagner et al. Cytokine 9 837- 
845 (1997)) has been combined with the TNF-a skin inflammation provocation effect 
(Kondo, S ct al. Eur. J. Inmiunol. 27, 1713-8 (1997)), and it indicates the possibility of 
the R848 skin inflammation provocation. 

Invention Description 

The problem of the present invention is to suggest a novel skin disease treatment agent 
(remedy) for the treatment and/or the prevention of skin diseases caused by accelerated 
arachidonic acid metabolism, namely, skin diseases caused by the accelerated production 
ofPG,LTetc. 

The authors of the present invention have abeady observed the suppression effect of the 
imnichimodo on the swelling of the mouse car induced by arachidonic acid, and a patent 
q>piication for an invention for skin disease remedy for psoriasis, etc. has been filed 
(J^ianese Patent Application 2000-247884, previously issued). Howevo', at this time, it 
has been discovered that the imichimodo type afforestation compound R848 is a materia 
that shows an effect of suppressing the swelling of mouse ear induced by arachidonic 
acid, which has extremely strong persistence, and by that the present invention has been 
accomplished. Namely, the essential elements of the present invention are shown in the 
described here below [1] [6J. 

[1 ] Drugs for preventing and/or treating skin diseases induced by the accelerated 
metabolism of arachidonic, which contain a compound with the described here below 



formula 




(4- amino-2-€thoxymcthyl-a,a-dimethyl-lH-imida20 [4, 5c]quinoline-l-ethanol, here 
below called R848) or its acid adduct salts or solvates, as their active ingredient. 

[2] Drug according to the above described [1], where the skin disease induced by the 
accelerated metabolism of the arachidonic acid are psoriasis, ultraviolet dennatitis, 
mastocytoma, basiloma or squamous cell carcinoma. 
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[3] Drug according to the above descri»v»Hrn<,,fii u ... 

orally rec ived. acscnbed [1] or [2] where it is a drug form, which is 

[4] Dnig according to the above described 131 where i.r««t,;- . v 

approximately 1(MK) mg/day imparted SrJTofRM^^^ 

(5J Drug according to the above described (11 or [21 where it i, , Hn.- r 

orally received. ' ^ " * fonn, which is not 

(prosl.|sla„di„ E), PGF TOI ITU EL^Tf^'^'"^''" ""OE 
li|»x,s«»« mine f^<^i^ by *. 

"Mnial woumfc, *i„ dSTISZZ? ^ "^.""Oo" «>mp««ns caused b, 
erilem.t<«te, "C'ld^STT'^r* "3?™"^ (foil body 

'n««n«n«ion eSlTSiSS ""^ '-"""^uion, «opi skin 

WO Wl 7279. i, nid. AsT^^rf'^J'^S^t^'''* ' " 
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sulfiiric acid, acetic acid, oxalic acid, ascorbic acid etc., arc the preferred acid adduct 
salts. 

The R848 and its salts are obtained and sold in different manufactured agent conditions 
(for example, liquid agent, sold phase agent, capsule agent etc.). As an agent form in 
order to be used for oral administration, for example, there are the pill agent, capsule 
agent, spherical agent, particular agent, dispersed agent, liquid agent, suspended agent, 
etc., forms. And as agent forms for non-oral type administration, for example, there are 
the aqueous agent or oil type agent used for injections, the soft ointment agent, the cream 
agent, the lotion agent, the aerosol agent, the suppository, the adhered (patch) agent, etc. 

Also, it is possible to admix and use other active ingredients as long as they do not 
deteriorate die desired effect, or it is possible to admix and use antibiotic materials, 
antibacterial agents, other anti-inflammation agents or antiviral compounds, etc., that 
promote the desired effect 

With the goal of oral medical treatment administration, it is possible that the active 
ingredient is incorporated and combined into an allotment agent, and it is used as a liquid 
agent, powder agent, dispersed agent, pill agent, torochi agent or capsule agent. It is also 
possible that a binding agent and/or an adjuvent agent, which are pharmaceutically 
compatible are contained as one part of the composition material. Regarding the pill 
agent, the spherical agent, the capsule or the torochi etc., it is also possible that they 
include a component or compound that is similar to the listed below materials: 
microcrystalline cellulose, gamutoragacanto or gelatine, etc., binding agents; starch 
powder or lactose, etc., allotment type agents; arginic acid, rimogel or com starch etc., 
dispersing agents; magnesium stearate or Sterotes etc., lubricating agerits; colloidal type 
silicon dioxide etc., slip agents, sucrose or saccharine etc., sweetening ingredients; or 
peppermint, methyl salicilate or orange flavoring agent, etc., flavoring agents. In the case 
when the administered unit state is a capsule state, in addition to the above-described 
types of materials, it is also possible to include an aliphatic oil type liquid material 
carrier. Then, regarding the administered unit sUte, in order to improve the physical 
condition of the administered unit, it is possible to include different types of other 
materials, for example, a sugar cover layer, shellac or a agents soluble in the digestive 
tract The R848 and the pharmacologically allowed salts can be administered as 
components of elixirs, suspensions, synq)S, or chewing gum etc. Regarding the syrups, in 
addition to the active ingredient as a sweetening agents, they include sucrose, and 
specific preservatives, dyeing materials, and coloring agents and together with that 
flavoring agents. 

Also, the R848 is manufactured and sold as a slow release manufactured agent including 
a skin grafting and microcapsule administration system. As the carrier materials, it is 
possible to use vmyl ethylene acetate, polyanhydrides, polyglycolic acids, collagen, 
silicone, polyorthoesters and polylactic acid etc., biodegradable polymers that arc usefiil 
for the living matter. Regarding the manufacturing method for the preparation of such 
manufactured agents, it is clear to people skilled in die industry, and the materials also 
can be procured as commercially available products. Also, it is possible to be 
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manufactured according to the method that is known to neoDle skilled i„ ti,. .-^ 

Accoiding to the present invention, the external application agent is esi^ciallv 

*e center or other structlesU omLTistS Alsl^ 
excellent as an external application agent especially 
^'S^th'''""f «««« fonn of the external application 

absorpjon accelemtion agent a« dissolved or mixed and di^pS is^ter the 
su^rtmg matenaJ (cataplasm, etc.). the matedals obtained ^S^I^vT^S 

described subst^te agents they are good option as long as they are ph^S^^i^ 
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allowed, and as the substrate agents for the soft ointment agents, riniment, lotion etc.. it is 
possible to use the materials that are well-known from the previous technology, for 
example, sodium arginate, gelatin, com starch, toragant gum, methyl cellulose, hycroxy 
ethyl cellulose, carboxy methyl cellulose, xatance gum, dextrin, carboxy methyl starch, 
polyvinyl alcohol, sodium polyacrylate, methoxy ethylene - maleic acid anhydride 
copolymer material, polyvinyl ether, polyvinyl pyrolidone, etc., polymers; natural wax, 
olive oil, cocoa oil, sesame oil, soybean oil. camellia oil, peanut oil, beef tallow, lard, 
lanoline etc., fatty type matter; white color Vaseline, yellow color Vaseline; parafTin; 
hydrocarbon gel soft ointment (for example, product with the trade name of Plastibase, 
manufactured by Shosei Pharmaceutical Company); stearic acid etc., high homologous 
order aliphatic acids; cetyl alcohol, stearyl alcohol, etc., high homologous order alcohols; 
polyethylene glycol; water etc. Then, depending on the requirements, it is also a good 
option if kaolin, bentonite, zinc oxide, titanium oxide etc., inorganic filler agents; 
viscosity regulating agents, anti-ageing agents, pH regulating agents, glycerine, 
propylene glycol etc., moisture preserving agents, etc., arc added. 

In the case of the external use substrate agent (soft ointment, cream etc.), usually, relative 
to 1 gram of the ointment material, in the range of 1 - 1000 mg, and preferably, m the 
range of 3 ~ 300 mg of R848 or its salts, are contained as the active ingredients. 

Regarding the drug according to the present invention, there are no particular limitations 
relative to the administration state or the administered amount, and it is a good option as 
long as it is used according to the methods applied by the persons skilled m the industry, 
however, the described here below methods can be shown as examples. 

Namely in the case of oral administration, it is possible to be administered as an 
inhalation agent or a capsule agent, a pill agent, a powder agent etc., agent fomi. and 
usually, in the case of oral administration, it is administered for adults daily m the range 
of aimroximately 1 - approximately 1000 mg, and preferably in the range of 
approximately 10 - approximately 500 mg, at one time or divided m several times. 

In the case of non-oral administration, it is possible to use as an aqueous suspension 
under the skin or as a venous injection agent, a dripping agent, or a soft omtment etc., 
agent forms. In the case of injection agent, the dosage amount vanes depending on the 
patiert symptoms, age. body weight, etc., and also, even though an appropriate amount is 
applied so that it is sufficient for the effective treatment of the symptoms of the pati«>M» 
can be administered in an amount in the range of approximately 0.1 ~ approximately 500 
mg and preferably, in an amount that is in the range of approximately 3 ~ approximately 
1(K) mg at one time, or divided into several times. In the case of external use skin 
application manufactured agent (liquid agent, oily soft ointment, hydrophilic soft 
ointment or cream), the used amount varies depending on the type of the disease and the 
degree of Uie symptoms, the size of the affected part, etc., however, as the amount of the 
external use agent, daily, it is a good option if it is appropriately used on the diseased part 
in an amount that is in the range of O.l - 100 g, and then more preferably, in the range of 
1 - 1 0 grams, at one time, or separated in several times. 
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Practical Examples 

these practical application ^ « »*> «««« limited by 

Manufectured Agent Example 1 
Solution agent used for injections 

Manufactured Agent Example 2 
Solution agent used for oral administration 

In purified water (1 ml). R848 (200 mg) and glycerine ^200 ma^ 

sodium ctrate (20 mg) a,* dissolved «iibyS^ ^^'"'^'' ""'^ "8) and 

IS manufactured. ^ ™ °™ ^'"stration type liquid agent 

Manufactured Agent Example 3 
Cream 

^''^'Jfgrf.Cl 3 grams of liquid 

temperature of 70oC. and dissolSd T^^™^ ^ ^ « 

carboxy vinylpoly„;rts^':?oJ^t^^ » t^of 

emulsified while stirring. After that. atolSobSfL^. "^'1' «' « 

amine was dissolved in 9.75 giams oJJ^T^ f 'fiJ«V«'panol 

nwterial became hoinoBeni»^T!i - • «ntil the 
^asobtained. ^'^'^''=^'~"*^'>8RM8 as its active m^ 



Manufectured Agent Example 4 
Oily soft ointment 



RM8 ( 1 0 grams) were dissolved into purified water nn ^ ^ . • 
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glycerine (700 grams), white color wax (80 grams), and propylene glycol stearate (20 
grains), and as the temperature was decreased it was stirred into a homogeneous material, 
by that a soft ointment containing R848 as its active ingredient, was obtained. 

Practical Implementation Example 1 

R848 suppressing action relative to arachidonic acid provoked reaction inside the skin 

1 ) BALB/c mouse (female, 6 weeks old) was purchased fh)m Nippon Charles River 
(Shinakawa, Japan), and it was prepared and raised until it was 8 weeks old, and it 
was then used. 

2) Experimental medicine: R848 (cream material) 

3) The R848 was weighted and after that it was suspended in acetone so that the 
concentrations became concentrations of 20 mg/ml and 2 mg/ml. Under diethyl 
ether anesthesia, on the front and the back of the left car of the mouse, 10 
microliters each of the R848 suspension was coated (R848 admimstration group). 
As the control group, mouse was used where only acetone was used and that was 
applied on the front and the back of the left ear at an amount of 10 microliters 
each. 

4) Arachidonic acid application: 4 hours after the application of the R848 or the 
acetone, 10 % arachidonic acid (CAYMAN CHEMICAL CO., Michigan, USA), 
was applied on the front and back of the left ear of the R848 administered group 
and the control group, at 10 microliters each. 

5) Measurement of the reaction inside the sldn: Prior to the application of Ae R848 
or the acetone (without provoking an antigen) and one after the application of the 
10 % arachidonic acid (after the provocation of the antigen) under diethyl ether 
anesthesia, the thickness of both the right and the left ears was measured by using 
a Dial Thickness Gage (manufactured by Mitutoyo Co., Tokyo, Japan). The 
reaction inside the skin was expressed as the (thickness of the antigen provoked 
left ear) - (thickness of the non-antigen provoked right car). 

6) Analysis: According to the Student's t-test inspection, the inspection for 
intentional differences was conducted. In the case when the intentional difference 
was observed at no more than 1 % or less risk ratio, it was represented by an 
indication of p<0.01. The results from this analysis are presented in Table 1. 



Tabic 1. Suppression effect of R848 on the arachidonic acid induced reaction inside the 
skin 





N 


Reaction inade the skin 
(average vahie: microns) 


SEM 


Intentional difference 
inspection 


Comparison 
Group 


5 


208.0 


14.6 




R848 
(2 mg/ml) 


5 


60.0 


23.0 


P<0.01 


R848 

(20 mg/ml) 


5 


62.0 


13-2 


P<0.01 



9 



As It IS clw from the table here above, in the case of the R848 (2 mg/ml. 20 mg/ml) 
even after 4 hours after the application, an intentional suppression effect the 
ITrm^^^!? •'^ reaction imide the skin, was observed. This results shows that 
Ac R848 containing manufactured agent is effective as a treating agent or as a prevention 
agent relative to skm diseases induced by die accelerated metabolSi of arachidonic aSid 

Table 2. Water solubility of R848 and imichimodo in acidic ~ neutral ranges 

Maximum dissolved amount (micropams) in 1 ml ~ ~ 



Imichimodo 



R848 



pH2.S 
32.4 



>1000 



pH5.S 



50.4 
1000> 



pH7.4 



3^4 

1000> 



Range of the aaims 



1 Drug for preventing and/or treating skin diseases induced by the accelerated 
metabohsm of atj^donic. which contain a compound with the described here below 




(R848: 4. amino-2^oxymethyI-a.a-dimcthyl-IH-iraidazo [4. 5c]quinoline-l-ethanol. 
here below called R848) or its acid adduct salts or solvates, as their active ingredient. 

2. Drug according to the above described [1 J, where the skin disease induced by the 
accelerated metabolism of the arachidonic acid are psoriasis, ultraviolet dermatitis 
mastocytoma, basiloma or squamous cell carcinoma. 

3. Drug according to the above described [I) or [2] where it is a drug form, which is 
orally received. 

4. Drug according to the above described [3] where it contains approximately 01- 
approximately 1000 mg/day imparted units amount of R848. 

5. Drug accoiding to the above described 1 1] or [2] where it is a drug form, which is not 
orally received. 

6. Diug according to the above described (5J where it is an external use drug, which 
contams approximately 0. 1 ~ approximately 50 mg/day imparted units amount of R848. 

Translated by Albena Blagev ((651) 704-7946 (w), (651) 735-1461 (h)) 
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